Abstract. In this paper we represent the results of our research: a scheme of plant and soil succession changes on the alluvial lithogenic matrix in the zone of river and marine accumulation in the delta of the Northern Dvina river. We used more than 1000 geobotanical and 200 soil descriptions. The succession scheme of the transformation of meadow communities in the river accumulation zone is represented in this work. This scheme occurs both in the natural processes of phytocenosis and soil development, as well as in agrogenic influence, as well as a number of successional changes during formation of meadows in the zone of marine accumulation.
Introduction
In the European part of Russia, communities of the forest zone formed on the alluvial lithogenic matrix. Temperate climate causes an extensive development of mesophytic grass, shrub and tree vegetation. The delta of the Northern Dvina located on the border where the influence of the river itself meets the one of the White Sea. There is a multitude of islands in the delta where developed areas combine with natural ones. Natural and anthropogenic processes define a specific scheme of changes in soil-vegetation cover.
According to the botanical-geographical division of the Russian Federation, the research area is located within the Eurasian taiga (coniferous-forest) area. It has a zonal type of northern European spruce forests and intrazonal type of meadow vegetation.
Natural and climatic conditions in the area, combined, affect negatively on the distribution of meadow vegetation. But due to the specific ecological conditions in the delta, this influence partially overlaps, which makes it possible to spread primary and secondary meadows in high latitudes. Intensive use of meadows (as hayfields, pastures, arable land) and then a sharp decline in agriculture in the late XX -early XI century caused various changes in the ecological, floristic, productive, structural features of communities. Seaside meadows, as a rule, are not in use and are subject to natural changes.
Soil and vegetation cover of the islands in Northern Dvina delta has been studied fragmentarily. In the middle of the XX century a team of the Soil Science Department and the soil and agronomic museum of the TSAA (now the Russian State Agrarian University named after K.A. Timiryazev) have carried out significant field work to survey the soils and vegetation cover of the meadows from the delta of the Vychegda River and to the sea islands in the delta [1, 2] . T.A. Parinova, E.N. Nakvasina, O.V. Sidorova provided recent ecology-floristic characteristics of flood meadows in the lower reaches of the Northern Dvina [3] . There are available point data for marshes and flood-meadows in Arkhangelsk region, mainly its mainland [4] [5] [6] . A group of researchers examined flood-meadows in the Murmansk region in detail [7] [8] [9] .
Materials and Methods
Our research focused on two types of islands in the delta of the Northern Dvina in the Arkhangelsk region (North-West of the European part of the Russian Federation). T.A. Parinova and E.N. Nakvasina studied islands in the zone of river accumulation. (Islands: Andrianov, Lastolsky, Chubnavolskaya Koshka, etc.). E.Yu. Churakova and I.B. Amosova studied islands in the zone of marine accumulation (Golets, Kumbich). We investigated floristic composition and soils in those communities, using standard geobotanical methods. The majority of communities belong to the meadow type of vegetation. In total, we analyzed more than 1000 geobotanical descriptions, including 786 descriptions on trial plots of 1 m 2 and 250 descriptions on trial plots of 100 m 2 . The names of the species of vascular plants are given in accordance with the summary of S.K. Cherepanov [10] . The names of mosses are in accordance with the list of mosses of Eastern Europe and Northern Asia [11] . We placed more than 200 basic (full-profile) soil sections and 100 extended soil sections. Classification and diagnostics of soils aligned with the classification of soils of 2004 [12] .
Results
Based on the conducted studies, we constructed a general scheme of successive shifts in the conditions of the alluvial lithogenic matrix in the delta of the Northern Dvina River on the islands in the zone of river and marine accumulation ( Figure 1 ). The fact that these shifts occur simultaneously with the combined effect of continental (zonal) conditions on the catchment area of the river and the erosion-accumulative and flood-alluvial activity of the river itself complicates the scheme above. This generally takes place in the context of the formation of the segmented floodplain of the Northern Dvina as a meandering river. Natural successional scheme violated through anthropogenic activities.
Discussion
In the zone of marine accumulation, seaside meadows emerge as primary meadow communities. These communities have limited distribution and small area, confined to the stony and sandy substrate of the islands in the White Sea and the loamy and clay substrates of the mainland. Seaside meadows are represented by mesophytic plant communities formed outside the tidal zone. Salty waters come here only during heavy storms. Meadows are located on the leeward sides of the islands -eastern (Mudyug Island) and south-western (Kumbish Island). This type of plant communities predominantly forms a narrow strip, with a width of 50 m, rarely extend to 100-200 m between marshes, and birch or pine forests. Seaside meadow communities are most well represented on the river alluvium of the maritime terrace of Kumbish island. They develop on peaty and sandy substrata. The total projective coverage is 40-55% (max = 90%). Such communities differ in relatively small Most of the meadow communities in the zone of river accumulation in the delta of the Northern Dvina by their origin take an intermediate position between the primary and secondary community, since they have a dual exo-endodynamic genesis. Meadows appear as primary stages of vegetation, mainly on newly formed substrates (sand banks). Their existence is sustained as a result of anthropogenic-related activities (mainly grazing and mowing). The true secondary meadows that emerged from under the coniferous forest were not marked in the delta (in none of the soil profiles there are signs of podzol formation).
Transformation processes in soil and vegetation cover are interrelated. In the zone of river accumulation, soils are formed on modern alluvial deposits of different granulometric composition under the influence of three soil-forming macroprocesses: sod, meadow and marsh [13] . Due to the features of the slime, sandy or loamy soils predominate on various islands, often with visible signs of gleying. They are subject to regular flooding by flood waters and a deposition of fresh layers of alluvium on the soil surface. These processes determine their specific peculiarities of structure, water regime and genesis. Alluvial soils BIO Web of Conferences 11, 00032 (2018) https://doi.org/10.1051/bioconf/20181100032 Prospects of Development and Challenges of Modern Botany are "young", characterized by high biogenicity and intensity of soil formation, very diverse in regime, structure and properties. Economic activity violates the natural change of communities. In the past, alluvial lands in the delta were actively used as hayfields, pastures and arable land. Now they are almost all abandoned. Fallow communities in the delta experiencing regenerative shifts, which include the classical stages: weedy, rhizome, loamy and dense-bush. 11, 00032 (2018) https://doi.org/10.1051/bioconf/20181100032
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Prospects of Development and Challenges of Modern Botany
Plowing and formation of fallow soils disrupt the natural course of soil changes. Selfregeneration of fallow soils follows the sod type. The analogue of the sod horizon -upper layer old plow horizon, densely intertwined with roots, begins to isolate itself in the first 10 years after the cessation of plowing. The signs of arable land in the upper horizons of soils are preserved up to 30-40 years and can be registered in deeper layers of the humus horizon compared to native soils, in the dark (black-brown) color of the mixed horizon and its even lower boundary. The disturbance of the activity of meliorative systems, widespread in the delta of the river. Northern Dvina, can lead to bogging flood-ground waters. In this case, gleying starts to develop in the lower horizons of the soil, and the erosion and erosion of the lower boundary of the humus (old-plow) horizon. As a result of self-restoration, arable soils undergo the stage of degraded soils (30-40 years), then they pass into subtypes of postagenogenic soils, the formation of which can follow an automorphic type (with the maintenance of the meliorative system) or hydromorphic (in violation of it), approaching the original (native ) soils. There are probably two variants of the evolutionary development of soils during postagrogenesis and their transition to the native state: alluvial postragrogenic serohumus (peat) gley; alluvial postgragenic gray-humus.
Thus, the presented scheme reflects the main directions of soil-plant changes in the delta of the Northern Dvina. We have described four large shifts of natural origin in the marine accumulation zone and 3-4 natural shifts in the river accumulation zone. Anthropogenic transformation causes up to 9 different shifts. This project is supported by grant from the Russian Foundation for Basic Research (RFBR) and the government of Arkhangelsk region № 17-44-290111 (project manager: Prof. Elena Nakvasina).
